Led by co-chairs Julianne Dalcanton (University of Washington) and Sara Seager (MIT), the study panel defines HDST as a flagship 12-meter general observatory with broadband (0.1-3 micron) sensitivity, several novel modes of instrumentation such as high-performance optical/near infrared (NIR) coronography and far-UV multi-object spectroscopy (MOS), and unprecedented stability in support of high-precision astrometry, spectroscopy, and exoplanet characterization. HDST's headline science goals are to: (1) detect and characterize dozens of Earth-like planets in the habitable zones of nearby stars, looking for biosignature gases in their optical/NIR spectra; and (2) to revolutionize studies of stars, galaxies, and the ultimate ingredients of life in the cosmos with high-resolution imaging and spectroscopy across the full Ultraviolet-Optical-Infrared (UVOIR) bandpass.
: This is an artist's concept of HDST, which will be a flagship 12-meter general observatory that combines exoplanet and cosmic origins science. It will feature broadband sensitivity, high-performance optical/ NIR coronography, far-UV multi-object spectroscopy, and unprecedented stability in support of high-precision astrometry, spectroscopy, and exoplanet characterization. In this concept, the HDST primary is composed of 36 1.7-meter segments. Smaller segments could also be used. An 11-meter class aperture could be made from 54 1.3-meter segments. capability will enable detailed dissection of star-formation and AGN-driven feedback source-by-source in nearby galaxies. These new UVOIR capabilities promise to transform our understanding galaxies, stars, and the origins of the chemical elements.
The AURA study also carefully examined the technology requirements for HDST and concluded that, with the proper investments this decade, HDST will be feasible and affordable for a new start in the next decade and launch in the 2030s. The high degree of starlight suppression required for HDST's exoplanet science is the greatest technology challenge, but new designs for coronagaphy are advancing rapidly. For cosmic origins science, the greatest technology needs are for large-format and high-quantum efficiency UV and optical detectors and UV coatings that support sensitivity down to 0.1 micron while minimally affecting the optical wavefront. The report makes specific recommendations on these points that the committee believes should be used to prioritize technology development funding in the next few years.
The AURA study committee is now engaging in discussions about HDST with the astronomical community at large, and with NASA and its international and industry partners. We welcome further discussions of HDST science and technology; more details and contact information are available at www.hdstvision.org.
